MHUHUCTEPCTBO MPOCBELEHUSI POCCUMCKOM ®EAEPALIMHA
Muunucreperso o6pazosanus TBebCROﬁ odsnacTu

Otaen o6pazoBanus AAMHHHCTPANHKH AHIpeanoabekoro MO

MOY ACOI Ne2

PACCMOTPEHO COI''TACOBAHO

Ha 3acemanuu MO Ha 3acenanuu

HpOTOKOII No 1 METOJUYECKOI'0 COBeTa

oT «18» aBrycra 2025, 1lpoToxon Ne |l

ot «18» aBrycra 2025,

oT «18» aBrycra 2025 r.

PABOYAS TIPOI'PAMMA KYPCA 110 BBIBOPY
«Du3nyecKHi IPaAKTHKYM»

Ju1s oOyyvaromuxcs 11 knacca

Anapeanoas 2025



1. llossicHuTEILHASA 3aNUCKA

AKTYaJIbHOCTH U HA3HAYeHUe MPOrpaMMbl.

Pabouast mporpamMmMa Kypca mo BbIOOPY pa3paboTaHa B COOTBETCTBHH C TPEOOBAHUSIMHU
®DenepalibHOTO rOCYIapCTBEHHOr0 00pa30BaTeNIbHOTO CTaHAapTa CpeHEro oo1ero oopazoBaHus
ot (maee — ®I'OC COO), opueHTUpOBaHA HA OOECICUYCHUE WHAMBUAYAIBHBIX MOTpeOHOCTEH
00yJaroluXxcs U HalpaBiieHa Ha IOCTHKEHUE IUIaHUPYEMBIX pe3ylbTaToB ocBoeHus denepanbHON
OCHOBHOU 00pa3oBaTeIbHON MpOTrpamMMbl CpeaHero oOmiero obOpa3zoBaHusi ¢ y4éToM BBIOOpa
y4acTHUKaMU 00pa30BaTENIbHBIX OTHOLICHHI KYpCOB IO BBIOOPY, YTO TO3BOJISIET OOECIEUYHTH
eanHCTBO 00s13aTenbHbIX TpeboBanuii PI'OC COO.

AKTyaJlbHOCTh pealii3allud JaHHOM HporpaMMbl OOYCIIOBJI€HA TE€M, YTO C IOMOIIBIO
pemieHus 3a1a4 0000maroTcs 3HaHUA 00 OOBEKTaxX W SBJICHUAX, CO3MAIOTCA W PELIAIOTCA
npoOiieMHble  cUTyallud, (OPMHUPYIOTCS MPAKTUYECKME U HMHTEJUICKTYalbHbIE yMEHUS,
COO0OINAIOTCS 3HAHUS U3 HCTOPUU HAYKU U TEXHUKHU, (OPMUPYIOTCS TaKHe KauyeCTBa TMIHOCTH, KaK
LEJIeyCTPEMIICHHOCTb, HACTONYUBOCTD, aKKypaTHOCTb, BHUMATEIbHOCTD,
JUCLUILUIMHUPOBAHHOCTb, PAa3BUBAIOTCS JICTETHMUECKHE 4YYBCTBA, (HOPMHUPYIOTCSI TBOPUECKHE
CrocoOHOCTH. B 3moXy Hay4HO - TEXHHYECKOro Mporpecca 0coOyi 3HAUMMOCTh MPHOOpPETaroT
YMEHUS CTaBUTh U pelIaTh 33Jja4l HAYKH U TEXHUKH.

Lenu u3yveHus: Kypca no BbIoopy:

- dopMHUpOBaHUE METO/JA HAYYHOT'O TO3HAHMS SBJICHHN TMPUPOIBI U PA3BUTHUE
MBIIUICHHS YYalUXCS,

— OBnaseHve yMEHHSIMH OCYIIECTBJISATh HAOMIOJEHUS TPUPOAHBIX SBICHUM,
ONHUCHIBaTh M 0000IIATh Pe3yibTaThl HAOIIONEHUH, HCIIONB30BaTh MPOCTHIE H3MEPUTEIBLHBIC
npuOOpsl Il U3Y4YeHHUsS! (PU3UUYECKUX SIBJICHUMN; MPEACTABIATH PE3yJabTaThl HAOMIONCHUM WU
U3MEpPEHUil ¢ MmoMoIbl0 Tabmun, rpadukoB. BpIABIATE Ha ASTOW OCHOBE ASMIUPHUYECKUE
3aBHCUMOCTH; MPUMEHSTH IOJY4YE€HHBbIE 3HAHUSA A OOBSICHEHHs] Pa3HOOOPA3HBIX MPUPOIHBIX
SBJICHUM U ITPOLIECCOB, IPUHIIAIOB JECHCTBUS BAXKHEHIIINX TEXHUYECKUX YCTPOMCTB, I PELICHUS
bu3nYecKux 3a1a4;

— Pa3BuTre TmO3HABaTENbHBIX WHTEPECOB, HWHTEUIEKTYaJbHBIX M TBOPYECKHX
CIOCOOHOCTEH, CaMOCTOSITEIBHOCTH B MIPUOOPETEHNUN HOBBIX 3HAHUI MPH pelIeHnN (PU3NYECKUX
3a/1a4 ¥ BBITIOJTHEHUH KCIIEPUMEHTATIBHBIX UCCIIEIOBAaHUMN C UCIIOJIH30BAHUEM MH(POPMAIIMOHHBIX
TEXHOJIOTHI;

- Bocnutanue yOeXIEHHOCTH B BO3MOXHOCTH TMO3HAHUS 3aKOHOB MPHUPOJIBI, B
HEOOXOJUMOCTH PAa3yMHOTO HCIIONB30BaHMS JOCTIKEHUN HAayKW AJsl JalbHEHIIEero pa3BUTHUS
YeJI0BEUECKOro OOIIECTBA, YBAKCHUS K TBOPIIAM HAYKW U TEXHHKHU; OTHOIIEHUE K (DU3UKE KaK K
3JIEMEHTY 001eueI0BEeYECKOI KYIbTYpHI;

— Hcnonb30BaHKE OYYEHHBIX 3HAHUN M YMEHUU JJIs pEeLICHUs TPAKTUYECKHUX 3aa4
MOBCEIHEBHOM  KHU3HU, o0ecreyeHuss 0€30MacCHOCTH  CBOEM  KM3HHM, PalMOHAIBHOTO
MPUPOIONIOIB30BAaHUS M OXPaHbl OKPYXKAIOIIeH cpebl.

B pamkax peanuzauum 3THX ILeled Kypc COACHCTBYET PELICHUIO —CIIEAYIOMNUX
o0pa3oBaTe/IbHBIX 32/124:

—  Hcnonb3oBaTh TEOPETHUYECKYI0 OCHOBY JUIsl TOHUMAaHUsS NEPBOHAYAIbHBIX
CBEJICHMI O CYIIECTBOBAHUU MOJeliel JTI000ro HayqyHOro MPOTHO3UPOBAaHUS U3 Kypca GU3UKH Ha
yIIIyOJNEHHOM YpOBHE;

—  Hcnonp30BaTh TOCTHKEHUS COBPEMEHHBIX MEarOrMYeCKUX TEXHOJIOTHI O0yUeHHUSI,
pazHooOpazue GopM M METOAOB OOYYEeHHs IJsi MPUBHTUS YYalIUMCS WHTepeca B H3YyUYCHUU
buzuky;

—  Hcnonb3oBaTh BO3MOXKHOCTH Kypca MO BEIOOPY AJIsL pacIIUPEHUs MPeICTaBICHHIMA
yuanmxcs 00 OKpyXaromiei ux mpupoe;

- Hcnonp30BaTh MEXNpEAMETHBIE CBSI3U (C MaTeMaTHUKOW, OMOJIOTHEH, XUMHEH,
reorpadueil) I peayn3alid MPOrpaMMHOTO Marepuajga B YacTH



peleHus 3aa4, BbIBOJIa (GOPMYIT U 3aKOHOB;

—  @opMupoBaTh NPEACTABICHUE O ITOCTAHOBKE, KIACCU(PHUKAINH, TPHEMaX U METOJaxX
peueHus (pU3NYecKHX 3a/ad;

—  CoBeplIeHCTBOBAaTh YMEHHUSl pellaTh 3aJaud C HCIIOJIb30BAHUEM Pa3JIMYHBIX
IIPUEMOB U METOIOB;

—  OOyuaTb peleHnI0 HeCTaHJapTHBIX 3a7ad.

I[lnanupyemMblie pe3yibTaTbhl 0CBOCHUS KYypca 110 BHIOOPY.

JlaHHBII KypC XapaKTepU3yeTcs IUPOKUM CIIEKTPOM BO3ACHCTBUS Ha LIEJIOCTHOE pa3BUTHE
JUYHOCTH. B umcio oOmiedenoBed4eckUX ILEHHOCTEH, ONpEeAEISIOIIUX — COAEPIKaTEeNIbHOE
HaITOJIHECHUE, BXOJAT:

v BOCIIUTAHWE  BBICOKOHPABCTBCHHBIX,  OTBETCTBCHHBIX,  HEPABHOIYIIHBIX  TPaXkIaH,
MOTHBHMPOBaHHBIX Ha MATPUOTU3M U CIIY’)KEHHE CTPAaHE B HAYKCE;

v/ BOCIIUTaHWE aKTHBHOM, MBICISIICH JIMYHOCTH, CIIOCOOHON K CAMOCTOSITEIBHOMY PEIICHHIO
HECTaHAAPTHBIX 33134 U MPpo0IIeM, K CaMO NPOEKTHPOBAHUIO U CAMOPA3BUTHIO, K CBOOOAHOMY
orpeneneHuto ceds B mpodeccuu, K mpeodpa3zoBaHUIO OKPYKAIOIIETO MUpa 1 ce0s B HEM;

v/ pasBHUTHE LEIEYCTPEMIEHHOCTH M YBEPEHHOCTH B cebe, TEPIUMOr0 M YBaKHUTEIHHOTO
OTHOILLIEHUS K OKPYKAKOLIUM, TOTOBHOCTH IPOAYKTHBHO B3aWMOJEHCTBOBATH B IIPOLIECCE

KOJUIEKTUBHON JI€ATENBHOCTH, HECTH OTBETCTBEHHOCTb 3a IIOPYYEHHOE JEJI0O U B3ATHIC
00s13aTeNbCTBRA.
WuauBHUayanbHO 3HAYMMBIE LIEHHOCTHBIC OPUEHTALMU Y4eOHOIo cojepkaHus paboueit
IIPOrpaMMBbI Kypca 110 BbIOOpY CBSI3aHbI C HAIIPABJIEHHOCTbHIO HA:
v’ (opMHUPOBaHUE HABBIKOB YUEOHOM JAEATEIHLHOCTH TIPU PEIICHUY 3a]1aY;
v’ (popMupOBaHHE 3HAHMH W HABBIKOB MO TeMaM «MexaHukay, «MoekysapHas (QU3MKay,
«OIEeKTpOCTATUKAY, « DITEKTPOAUHAMUKAY, «DIEKTPOMArHUTHOE U3IIyUYCHHEY;
v’ podecCHOHANTBEHOE CAaMOOTIPEICIICHHE.

OOpazoBatenbHasl 1€ATEIbHOCTh MO KYpCy MO BbIOOpPY, HampaBlieHHas Ha JOCTUKEHHE
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOCHMSI OCHOBHON 00pa3oBaTeIbHON MPOrpaMMbl CpeTHETro 00IIEeTo
o0pa3oBaHMs (JIMYHOCTHBIX, METANPEJAMETHBIX U TMPEAMETHBIX), OCYLIECTBIsieMass B Qopmax,
OTJIMYHBIX OT YPOUHOH JEATEIBHOCTH.

JIn4yHOCTHBIE Pe3yIbTAThI

JINYHOCTHBIE pE3yNbTaThl JOCTHTAIOTCS B €AMHCTBE Y4YeOHOW W BOCHIMTATENbHOU
JEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHU, NPUHATBIMU B POCCHIICKOM O0O0ILECTBE NpaBUJIaMU M HOpPMaMU
MIOBEJICHHS.

I'pasicoanckoe socnumanue:

— c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3UIMH OOYyYaromierocs Kak aKTUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTBA;

— MPUHATHE TPAJAUIIMOHHBIX OOIIEUYETOBEYSCKUX TYMAaHUCTUUECKUX U JJEMOKPATHIECKUX
IICHHOCTEI;

— TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HHTEPECax TPakTaHCKOTO 0OIIeCTBa,
y4acTBOBAaTh B CAMOYIIPABIIEHUH B IIKOJIE U JIETCKO-IOHOIIECKUX OPTaHU3alLUsAX;

— YMEHHE B3aMMOJIEHCTBOBATh C COIMAIBHBIMH MHCTHUTYTAMHU B COOTBETCTBHUHU C HMX
GYHKIUSMU ¥ Ha3HAUCHUEM;

— FOTOBHOCTh K T'YMaHUTAapPHOU U BOJIOHTEPCKOMN AEATEIBbHOCTH.

Ilampuomuueckoe eocnumanue:

— c(hOopMHUPOBAHHOCTH POCCUICKON TPAXKIAHCKOM UICHTUYHOCTH, MATPUOTU3MA;

— LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CUMBOJIaM; JTOCTHKEHUSM POCCUMCKUX
Y4€HBIX B 0077aCTH QU3UKU U TEXHUKE.

/lyxoeno-upascmeenHnoe 6ocnumanue:



— ¢(hOopMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUYECKOT0 TIOBEACHHUS;

— c1O0cOOHOCTb OLIEHWBAThH CUTYAILIUIO M IPUHUMATh OCO3HAHHBIE PEIIEHUS, ODUEHTHPYSICh
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbLHOCTH YUYEHOTO;

— OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMYUBOTO OYIYIIIEro.

Icmemuueckoe gocnumanue:

— DJCTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYas 3CTETUKY HAy4yHOTrO TBOPUYECTBA,
npucyuiero Gpu3nyeckon Hayke.

QDu3uueckoe ocnumanue:

— OCO3HaHHE HEOOXOAMMOCTH BEIEHHUS 3I0pOBOrO 00pa3a J>KU3HU KaK CpeaCTBa
npoUIAKTUKA TaryOHOro BIMSIHHMSL BpPEAHBIX MPHUBBIYEK Ha (QHU3MYECKOE, ICUXUYECKOe U
COLIMAJILHOE 3/10pPOBbE YETIOBEKA;

— CHOCOOHOCTh  QanTUPOBAaThCS K  CTPECCOBBIM  CUTYallUsSM, OCYIIECTBISTh
npOoQUIAKTUIECKIE MEPOIIPUATHS 10 PETYINPOBAHUIO SMOIIMOHATBHBIX HAMPSHKCHUI, aKTUBHOMY
BOCCTAHOBJICHHIO OPTaHK3Ma MOCJI€ 3HAYUTENbHBIX YMCTBEHHBIX HAIPY30K.

Tpyoosoe socnumanue:

— HMHTEpeC K pPa3NUYHbIM cdepam TpoPecCHOHATBHON NESITEIBbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOHN U TEXHUKOW, yMEHUE

COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccur M peann30BBIBATH COOCTBEHHBIC

YKU3HEHHBIE TUIAHBL;

— TOTOBHOCTH U CIIOCOOHOCTH K 00pPa30BaHMIO  CaMOOOPa30BaHUIO B 00JIACTH (PU3UKH HA
MPOTSKEHUH BCEH KU3HU.

JKonozuueckoe gocnumanue:

— ¢c(pOpPMHUPOBAHHOCTH 3KOJOTMYECKON KYJIbTYpPbl, OCO3HAHHE IJI00ATBHOIO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;

— IUIAHAPOBAHUE U OCYLIECTBIICHUE ACUCTBUN B OKPYKAIOIIEH Cpelie HA OCHOBE 3HAHUS
1eNel yCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

— paclIMpeHHe OMbITa JEATEIBHOCTH SKOJIOIMUECKON HaIlpaBI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU 0 (PU3HKeE.

Ilennocmu nayunozo nosnanus:

— ¢(opMUPOBAHHOCTb MHPOBO33PEHUs, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

— OCO3HAaHHE LIEHHOCTH HAy4YyHOW JAEATEIbHOCTH, NOTOBHOCTH B IPOLIECCE H3YyYEHUS
(1)I/I3I/IKI/I OCYIICCTBJIATE IMPOCKTHYIO M HUCCICAOBATCIILCKYIO ACATCIIBHOCTL MHAWBUAYAJIIBHO U B
rpynme.

MertanpeamMeTHble pe3yJibTaThl BKJIOYAIOT:

Osgnadenue yHugepcanbHbIMu NO3HAGAMENbHBIMU 0ClICMEUAMU

ba3zoevie nozuueckue oeiicmeus:

— CaMOCTOSITENIbHO (DOPMYJIMPOBaTh U aKTyalU3UPOBATh MpoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

— ONPENENATh LENU AeSITebHOCTH, 331aBaTh MapaMeTpbl U KPUTEPUHU UX TOCTUKEHUS;

— BBIABIATh 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B PACCMATPUBAEMBIX (PH3NIECKUX
SIBJICHUSX

— paspabaThiBaTh IUIaH pEHICHUS TMPOOJEeMBI € YYETOM aHAllM3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEpUAIIBLHBIX PECYPCOB;

— BHOCHUTbH KOPPEKTHUBBI B I€ITEIIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LIETSM,
OLICHUBATb PUCKHN HOCJ'IG,ZICTBI/Iﬁ JACATCIIbHOCTH,

— KOOPAMHHUPOBATh U BBHIMOIHATH PabOTy B YCIOBHSX PEallbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

— pa3BUBATh KPEATHBHOE MBILUICHNUE TIPU PELICHUH KU3HEHHBIX TPOOIeM.

ba3zoevie uccnedosamensvckue oeiicmeusn:

— BJIaACTH H&y‘-lHOfI TGpMHHOJIOI‘PIGfI, KIIFOYE€BBIMU IMOHATUAMU U METOAAaMU @mnqecxoﬁ

HaYKU;



— BIIQ/ICTh HABBIKAMH Y4€OHO-HUCCIIEIOBATENILCKON M TPOSKTHOM IESTEIBEHOCTH B O0JIACTH
(GU3UKH; CIIOCOOHOCTHIO W TOTOBHOCTHIO K CAMOCTOSITEILHOMY MOMCKY METOJIOB PEIICHUS 3a/1au
(U3UYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IUIHBIX METO/IOB TTO3HAHHSI,

— BIIQJICTh BUJAMU JCATEIBHOCTH IO TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETAINH,
peoOpa3OBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX CHTYAIUSIX, B TOM YHCJIC TIPU CO3TAHHUH
y4e€OHBIX MPOEKTOB B 00J1aCTH (PU3HKH;

— BBISBIATh MPUYMHHO-CIICCTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 3ajady, BBIABUTATH
THIIOTE3y €€ pEeIIeHUs, HAXOUTh apTyMEHTBI JUIs JOKa3aTeIbCTBa CBOMX YTBEPKIACHUH, 33/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

— aHAJIM3HMPOBATh TOJYYCHHBIC B XOJC pEIICHUS 3aJaydl pPe3yJIbTaThl, KPUTUYCCKU
OLICHUBATh UX JOCTOBEPHOCTbH, TPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

— CTaBHUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOM JACSITEILHOCTH, B
TOM YHCJIC TIPHU U3YUCHUH (DUBUKH;

— JIaBaTh OLIEHKY HOBBIM CUTYaIIUsIM, OIICHUBATH TPHOOPETEHHBIN OIIBIT;,

— yMETh NMEPEHOCHUTH 3HAHUS 10 GU3UKE B MPAKTHUYECKYIO 00JIACTh KU3HEICSTEIIbHOCTH;

— YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00JIaCTeH;

— BBIJIBUTATh HOBBIC WJICH, NpeajiaraTh OPUTHHAIBHBIC MOIXOIbl M PEIICHUS, CTaBHTh
POOJIEMBI U 33J1a4H, JOITYCKAIONINE aTbTePHATUBHBIC PEIICHUS.

Paboma c ungpopmavuern:

— BJIaJIeTh HaBBIKaMU MOTy4YeHUs HHGOopMaIuu (pU3MUecKOro coAepKaHus U3 HCTOYHUKOB
pa3HbIX THIIOB, CaMOCTOATEIBHO OCYIIECTBIATh IOWUCK, AaHAJIW3, CHUCTEMATH3alHI0 |
MHTEPIIPETALNIO UHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

— OLIGHUBATh JIOCTOBEPHOCTh HH(OPMALINH;

— HCMOJB30BaTh CPEJICTBA HH(POPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B
pEIICHUH KOTHUTHBHBIX, KOMMYHUKATHBHBIX ¥ OPTaHU3AIMOHHBIX 33a4 C COOJIFOJICHUEM
TpeOOBaHUI APrOHOMUKHU, TEXHUKU OE30MACHOCTH, TUTHEHbI, PeCypcocOepekeHns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHOW O€30MMacCHOCTH;

— CO3/1aBaTh TEKCThl (M3MUECKOTO COAEPKAHMS B PA3NIUYHBIX (opMmMaTax C yu&€ToM
Ha3Ha4YeHUs HHPOPMAIIMH U LIEJIEBON ayIUTOPHH, BBIOUpAsi ONTUMAIbHYIO (POpMY MPECTaBICHUS
Y BU3yaJIu3alliu.

Osnadenue ynugepcanbHblMu KOMMYHUKAMUGHBIMU 0€liCIEUAMU

Obwenue:

— OCYUIECTBIIATH OOLIEHHE HA ypoKaX (PU3UKHU U BO IO BBIOOpY;

— pacro3HaBaTh MPEINOCHUTKY KOH(PIUKTHBIX CUTYallUi U CMATYATh KOH(IUKTHL;

— Ppa3BEPHYTO M JIOTUYHO M3JaraTh CBOKO TOUYKY 3PEHHSI C MCIIOJIB30BAHUEM SA3BIKOBBIX
CPENCTB.

Cosemecmnasn 0eamenbHoOCHb:

— MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMaHIHON ¥ UHINBHUIYAIbHOU PabOTHI;

— BBIOMPATh TEMATUKYy U METOJbI COBMECTHBIX JACHCTBUI C yU€TOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEH Ka)KJ0r0 4JeHa KOJIEKTUBA;

— TPUHUMATH IEJIM COBMECTHOW EATETHbHOCTH, OPTaHM30BBIBATH W KOOPIAUHHUPOBATH
JIEUCTBUSA MO €€ TOCTHKEHUIO: COCTABIIATh IUIAH JAEUCTBUM, pACTIPEACIISTE POJIU € YYETOM MHEHUI
YY9aCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOU PaOOTHI;

— OIICHMBATh KA4eCTBO CBOETO BKJIaJa W KaXJOr0 yYacTHHUKAa KOMaHABI B OOIIMiA
pe3ynbTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

— MpeJyIaraTh HOBBIE MPOEKTHI, OIIEHUBATh UAEH C MO3ULUHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

— OCYILIECTBIIATh IMO3UTUBHOE CTPATETMYECKOE TMOBEACHHE B PA3IUYHBIX CHUTYalLUAX,
MIPOSIBIISTH TBOPUECTBO M BOOOPaKEHHE, OBITh MHUITUMATHBHBIM.

Osnadenue yHugepcanbHvlMu pezyiimueHbIMU OeliCMEUAMU

Camoopzanuzayua:

— CaMOCTOSITEJIbHO OCYILECTBIATh MO3HABATEIbHYIO JIEATENBHOCTh B 00MacTu GU3KUKU U
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ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

— CAMOCTOSITEIIbHO COCTABIIATH IUIAH PEIIEHUS] PacUETHBIX M Ka4eCTBEHHBIX 3a7ady, IJIaH
BBIIIOJIHEHUSI TPAKTHYECKOM paboThl ¢ yd4€TOM HUMEIOIIUXCS PEecypcoB, COOCTBEHHBIX
BO3MO>KHOCTEH U IIPEAIIOYTEHUM;

— J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM;

— PacCHIUPATh PAMKH y4e€OHOT0 NpeIMeTa Ha OCHOBE JIMYHBIX MPEIOYTEHHIH;

— JienaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTD 3a
peliIeHue;

— OLICHUBATh IPUOOPETEHHBIN OIIBIT;

— ¢cnoco0CTBOBAaTh (POPMUPOBAHUIO M MPOSIBICHUIO 3pYAMLMU B 00JacTu (DU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBIN YPOBEHb.

Camokonmponv:

— JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTD, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LIETSM;

— BJAJETh HAaBBIKAMH II03HABATEIBHON pe(dIeKCHH KaK OCO3HAaHUS COBEpPIIaeMbIX
JEMCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3yJbTAaTOB U OCHOBAHWIl; UCIOJIB30BaTh MPUEMBI
peduiekcuu I OIICHKH CUTYAIlMH, BEIOOpAa BEPHOTO PEIICHUS;

— YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KEHHIO;

— IPUHUMATh MOTHUBBI M apTYMEHTHI IPYTHUX NP aHATN3E PE3yJIbTaTOB JIETEIBHOCTH.

Ilpunamue ceba u opyzux:

— IpUHUMATH ce0s1, TOHUMasi CBOM HEJJOCTATKH U JIOCTOWHCTBA;

— NPUHUMATH MOTUBBI M apTyMEHTHI IPYTHX TPH aHAIN3E PE3yJIbTATOB IESTEIHHOCTH;

— IpU3HaBaTh CBOE MIPABO U MIPABO JIPYTUX HA OLIMOKH.

IIpeaMeTHBIe pe3yJbTaThI

[IpenmeTHbIe pe3ynbTaThl XapaKTEPU3YIOTCS MPUMEHEHHEM OCHOBHBIX 3aKOHOB (DM3UKU
JUis BbIBOJIa ()OPMYI IpU pelieHuu 3ajaad. [IpuoOperaeMblil ONbIT NpPOSBIAETCS B NOHUMaHUU
aHAJTM3MUPOBATh TEKCT 3aJaYl: OPHEHTHPOBATHCS B TEKCTE, BBHIIENATH YCJIOBHE M 3aKIIOUEHHE,
JTaHHbIE M HCKOMbIE 4YMCia (BEJIMYMHBI), UCKaThb U BHIOMpAaTh HEOOXOAMMYIO HH(OpPMAIHIO,
COJIEpKAIIYIOCS B TEKCTE 3a/1a4H, HA PUCYHKE WM B TaOJHIIE, Uil OTBETA HA 3aJJaHHBIE BOIIPOCHI,
MOJIEIUPOBATh CUTYAIUIO, OTMCAHHYIO B TEKCTE 3a]]aul, KOHCTPYUPOBATh MOCIIEOBATEIbHOCTh
«I1aroBy (JITOPUTM) PEIICHHSI CIIOKHOW 3a/1a4H, 0OOCHOBBIBATH BBHITIOJIHSIEMbIE M BHITIOJIHEHHBIE
JIeMCTBUS, pelIaTh TEKCTOBBIE 334aul (PU3NYECKMM METOJIOM, HCII0JIb30BaTh Pa3IMyuHbIe CIOCOOBI
NPE/ICTAaBJICHUS U aHAIHN3a CTATUCTUYECKUX JJAHHBIX.

11 kaace

B nporuiecce n3yuenus Kypca 1o BIOOpY YU€HUK HayUUTCS:

— JIEMOHCTPHUPOBATH Ha NMPUMEPAX POJib U MECTO (PU3HUKU B (POPMUPOBAHUN COBPEMEHHON
HaY4YHOH KapTHUHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHMKHM U TEXHOJOIHMH, B MPAaKTUYECKOM
NeSITeTTHHOCTH JIFO/IEH, IEJIOCTHOCTh U €IMHCTBO (PM3UYECKON KapTHHBI MUPA;

— YUYUTHIBaTh TPAHMIBI TPUMEHEHUS HW3YYCHHBIX (DU3MUECKHX MOJENeH: TOYeUHBIN
AIIEKTPUUYECKUI 3apsiJl, Tyd CBeTa, TOUSUHBI HICTOUHUK CBETA, AJepHas MOJIEb aTOMA, HyKJIOHHAs
MOJIENTb aTOMHOTO SI/Ipa MPH pelieHnH (HU3NIECKHUX 3a/1a4;

— pacrno3HaBaTh (hpuznyecKkue ABICHHs (IIPOIECChl) U OOBACHATh UX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY ¥ KBAHTOBOW (DH3UKU:

B3aMMOJICHCTBHE MarHUTOB, YJIEKTPOMArHUTHAsI MHAYKIIHS, 1eHCTBIE MarHUTHOTO 11OJIsL Ha
NPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsl, ODJIEKTPOMAarHUTHBIE KoJeOaHWs ¥ BOJIHEI,
OpSAMOJIMHEHHOE pacnpoCTpaHEHUE CBETa, OTpPaKE€HHe, IpeJOMJIeHHEe, HHTeppepeHIts,
mudpakus 1 NoJspU3alus CBeTa, ucnepcus cBeta; porosnexrpuueckuii 3gpdext (porodadpdexr),
CBETOBOE JIaBJICHUE, BOSHHUKHOBEHHE JIMHEHUYATOro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAs U
HCKYCCTBEHHAS PaINOAKTUBHOCTE;



— ONKCHIBaTh U3yUCHHbIE CBOWCTBA BEIIECTBA (JIEKTPUUYECKHE, MATHUTHBIC, ONITUYECKHE
U DJICKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCTIONB3Ys (PU3NUECKUE BEIWYMHBI: SJIEKTPUICCKUI
3apsifi, CWJIa TOKa, JJIEKTPUYECKOE HAampsKEeHUe, JJIEKTPUYECKOe COIMPOTHUBIEHUE, Pa3HOCTh
norennuanos, JJ[C, pabora Toka, HHIYKIIUS MAarHUTHOTO IOJs, cuiia Amrepa, cwia JlopeHia,
WHAYKTUBHOCTh KATYILKH, SHEPrus SJEKTPUYECKOT0 M MArHUTHOTO IOJIEH, Mepuoj U 4yacTtoTa
KosieOaHui B Koye0aTeIbHOM KOHType, 3aps] M CHJIa TOKa B MpOIecce TapMOHMYECKHX
AIEKTPOMArHUTHBIX KoJieOaHu, (OKYCHOE pacCTOSIHUE U ONITUYECKas CUJIA JIMH3BI; IPU OMUCAHUH
NPaBUIBHO TPAKTOBATh (U3UYECKUH CMBICT HCIIOJIB3YeMbIX BEIMYMH, UX OOO3HAYeHHsS U
€VHMILIBI; yKa3bIBaThb (POPMYIBI, CBS3BIBAIOIIME NAHHYIO (PU3UYECKYIO BEIMYUHY C JIPYTHUMH
BEJIMYMHAMU;

— ONUCHIBaTh HU3yYCHHBIC KBAHTOBBIC SIBICHUS U IPOLIECCHI, HUCIONB3Yys (pu3nMueckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPrUS U
UMIyJIbC (POTOHA, IEPUOJ MOTYpaciajia, SHEPTUsl CBSI3U ATOMHBIX s/I€P; IPH OMHCAHUU TPABUIBLHO
TPAaKTOBATh (PU3NUECKUN CMBICI HCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHNUS U €JUHUIIBI;, YKa3bIBATh
(dbopMyIibl, CBSI3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTMMH BETUYMHAMM, BHIYUCISATH
3HaueHUE (PU3NICCKON BEITUIHUHEI;

— aHaIM3UPOBaTh (U3MUYECKUE MPOLECCH U SBJICHHUS, UCMONB3Ys (U3HUECKUE 3aKOHBI U
INPUHLMIIBL 3aKOH AJIEKTPOMAarHUTHOM HMHIYKIMH, 3aKOH HPSIMOJMHEHMHOIrO pacnpoCTpaHEHUS
CBETA, 3aKOHbl OTPAXKEHHUsI CBETA, 3aKOHbI IPEJIOMJICHUS CBETAa; ypaBHEHUE OWHINTEWHA IS
doroadderra, 3aKOH COXpaHEHHS SHEPTHH, 3aKOH COXPAHEHHS HMMITYJIbCA, 3aKOH COXPAaHEHUS
JJIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUs MAacCOBOrO 4HCIa, MOCTynaaTel bopa, 3akoH
PaAMOAKTUBHOIO pacmaja; IMpU STOM pa3inyarh CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHS (TpaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

— OIIpeNeNATh HalpaBieHNUEe BEKTOPa UHIYKIIMM MarHUTHOTO TOJISl IPOBOAHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHia;

— CTPOMTbH U ONMCHIBATh N300paXEHHE, CO3/1aBAEMOE INIOCKUM 3€PKaJIOM, TOHKOM JIMH30M;

— pemath pacu€THBIE 3aJauyd C SBHO 3aJaHHOM (M3NYECKOH MOJEeNbl0, HCIONb3YS
¢u3nyecKkue 3aKOHbI U MPHUHIMIIBI; HA OCHOBE aHajIM3a yCJOBHS 33Jaud BbIOMpaTh PU3NYECKYIO
MOJIeNIb, BBIIEIATH (U3UUYECKUE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBIE Uil €€ pelIeHus,
IPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOT0 3HAaUeHUS (PU3NUECKON BEIHUNHBI,

— pellaTh KaYeCTBEHHBIE 33/1aUl: BbICTPAUBaTh JOTUYECKH HEMNPOTUBOPEUUBYIO LIETIOUYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKUE SIBJICHHUS;

— WCIONBb30BaTh MpPH PEHIEHWH Y4YeOHBIX 3ajady COBPEMEHHblE HH()OPMAIMOHHBIE
TEXHOJIOTUM JJIsl TOUCKA, CTPYKTYpPUPOBAHUS, MHTEPHpPETAUUU U MpEICTaBICHUs Yy4eOHOH u
HAyYHO-TIOMYJISIPHOM WH(OpPMAaLUK, TONYYEHHOH W3 pPAa3IUYHBIX HCTOYHUKOB; KPUTUUYECKU
aHAJIM3UPOBATH MOJIyYaeMyto HH(pOpMaIHIo;

— OOBSCHATH MPHUHIMIBI JEHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPONCTB;
pa3IuyaTh yCIOBUS MX O€30M1aCHOTO MCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

— MPUBOJIUTH IPUMEPHI BKJIAJIa POCCHUICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BACHEHHE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

— UCHOJb30BaTh TEOPETUYECKHE 3HAHMUS N0 (U3MKE B TMOBCEJHEBHOM >KM3HH IS
oOecrieyeHns 0€30MaCHOCTH NPU 0OpallleHNH ¢ MPHOOpaMH M TEXHUUECKUMH YCTPOMCTBAMHU, JUIS
COXpaHEHHUsI 3/10POBbS U COOJIIOIEHUS HOPM HKOJIOTMYECKOTO MOBEIEHUS B OKPYKaIOILel Cpee;

— paboTtaTh B TPYIIE C BBIIOJHEHWEM Pa3jMYHBIX COIMAIBHBIX POJIEH, ITIaHUPOBAThH
paboTy TpYIIbl, pallMOHAIBHO paclpeAensiTh O00S3aHHOCTH M IUIAHUPOBATh JAEATEIbHOCTh B
HECTAaHJAPTHBIX CUTYalUsX, aJ€KBAaTHO OLICHMBATh BKJIAJ KaXKJOTO W3 YYaCTHUKOB TPYMIbI B
pelieHne paccMaTpuBaeMol IPOOIEMBI.

Conep:xanue kypca 11 kiaacca (34 4)

MarnuTHoe 1moJie TOKOB



3ajaud pa3HbIX BUJOB HAa OMUCAHUE MAarHUTHOTO MMOJISI TOKA U €ro JEHCTBUSA: MarHUTHAast
WHIOYKIUS U MarHUTHBIA TMOTOK, cwia Amrepa u cwia JlopeHma. PemieHne kauyecTBEHHBIX
HKCIIEPUMEHTANIbHBIX 33J]a4 C HCIOJIb30BAHHMEM MArHUTHOTO 30HJIa U JAPYTroro oO0OpyIAOBaHUSI.
Pemienne 3amau Ha sBienne OMMUM, npasuno Jlenma, 3akona ®apanes, CaMOUHAYKIHIO,
WHIYKTUBHOCTb.

Mexanu4yecKue KoJ1e0aHuA

3aaun HA MEXaHUYECKHEe CBOOOIHBIC M TAPMOHMYECKHE KOJIeOaHUs, HA MaTeMaTHICCKHIA
U MPYKUHHBIA MasSTHUKH, ONPEICICHHUS aMIUIUTYJbI, TIEpPHOAa, YacTOThl M (ha3bl KOJCOAHUU.
KoHcTpyKkTOpCKHE 33a/1a4uM Ha IPOSKTHI: YCTAHOBKA pe30HaHCA.

JJleKTPUYECKHE KOJIeOAHUs

3agaud  Ha TEPEeMEHHBIM  AJIEKTPUUECKUH TOK: XapaKTEPUCTUKH MEPEMEHHOTO
AIEKTPUUYECKOTO TOKA, SJICKTPUUYECKUE MAIIMHbI, TpaHChopMaTop. Perienrne kauecTBEHHBIX 3a1a4
Ha OIIMCAaHUE IPOM3BOJICTBA, IMEpeAaud, PacCHpeleleHUs] W HUCIHOJIb30BAaHUS DIEKTPUUYECKON
SHEPIUu.

Mexanu4eckue BOJIHBI. 3BYK
3azaun Ha OIpeNeieHHUE JUIMHBI BOJIHBI U CKOPOCTH pacHpOCTpaHEHUs BOJH. Pemienue
Ka4eCTBEHHBIX 33]a4 Ha pa3JInYHbIe CBOWCTBA 3ByKa: OTPaKEHUE, IPeIoMIIeHUE, HHTephEepeHIHs,

Tdpaxmys.

JIeKTPOMATHUTHBIE BOJIHBI

3amaud Ha AJIEKTPOMATrHUTHBIC BOJHBL. PellleHHMe KaueCTBEHHBIX HKCIIEPHUMEHTAJIbHBIX
3a/1a4 C UCIOJIb30BAHUEM PA3JIUYHBIX CBOMCTB AJICKTPOMATHUTHBIX BOJH: CKOPOCTh, OTPAKEHHE,
npenomiieHue, uHTepdepeHus, Auppakuus, Toaspu3aIus.

I'eomeTpuyeckasi onTuka

3azauy 10 TeOMETPUYECKOM ONITHKE: 3€pPKaa, ONTHYECKHE CXEMBI. 3a7jaul Ha ONPENIEIICHHE
ONTUYECKOI CXEMBI, COIepKAILEHCS B «UEPHOM SIIIHUKE»: KOHCTPYUPOBAHUE, IPUEMBI U TIPUMEPHI
pELICHMUS.

BoanoBas ontuka

3ajaun Ha OIpeJIeNICHNe CKOPOCTH CBETa, Ha JAUCIIEPCHI0, HHTEP(HEPeHINIO, TH(PAKIHIO.
Pemenne KayecTBEHHBIX SKCIEPHUMEHTAIBHBIX 33/1a4 C HCIOJIB30BAaHUEM DPa3IMYHBIX CBOMCTB
CcBeTa.

OCHOBBI TEOPUM OTHOCUTEJIHLHOCTH

Knaccudukanus 3anad no CTO 1 npuMepsl UX peleHusl.

KBanroBas ¢pusuka

3anauun Ha poTodddekT, JaBIeHHne cBeTa, MocTynaTel bopa, paanoakTuBHBIE TPEeBpaILeHHS,
SHEPIHIO CBSA3H aTOMHBIX sJIEP.



TemaTuveckoe MIIAHMPOBAHNE KYpPCa 10 BLIOOPY

11 kaace
Ne | Temarnueckue OcHOBHOe cojiep:KaHne KoanuectBo | KosmuyectBo | OcHOBHBIE BUIbI 1€ATEIbHOCTH Bo3moxHOCTH
n/m|  0JOKH, TEeMbI aKajgeMHyecK | OIEHOYHBIX o0yuyarommxcs HCI0JIb30BaHUS
HX YacoB, npoueayp aorp, 0P
OTBOTHUMBIX
HA 0CBOEHHE
0J10Ka, TEMBI
1 MarnuTHoe | 3ajayn Ha MATHUTHBIN OTOK, CHITY 1 Pemaror pacy€THble 331241 C IBHO http://www.fipi.ru
noJe TOKOB | Ammepa u cuy Jloperia 3aJIaHHON (U3NYECKOH MOJIENBIO C http://www.school.
UCTIOJIb30BaHUEM OCHOBHBIX (POPMYIT mipt.ru
2 3ajaun HA MarHUTHBIH MOTOK, 1 Ha MaruuTHOE MoJIe. http://www.school.
cuy Amniepa u cuity Jlopenua mipt.ru
3 | Mexanuueckue | 3a1a9 HA MEXaHHUYCCKHEC 1 Pelarot pacuéTHbIE 3a1a4M C SBHO http://kvant.mccme
KoJie0aHus CBOOO/IHBIE U TADMOHHYECKHUE 3ajlaHHON (YU3UIECKON MOJIENBIO C ru/
KoJIeOaHus WCTIOJIb30BaHHEM OCHOBHBIX (hOpMYIT
4 3ajaun Ha ONpesieIeH s 1 gexaHquCKHe KoseGaHNs. http://kvant.mccme
TPOST ¥ aHAIU3UPYIOT TpadUKH
aMIUTATY/bI, IEPUOLA, YACTOTHI U P JHM3MPYIOTTD b .ru/
< 3aBUCHUMOCTEN MEXaHUUECKHUE
(a3bl KosIeOaHHH.
KOJIeOaHusI.
S | Onexrpuyeckue| 3aqaud Ha IEPEMEHHBIN 1 OOBSICHSIIOT OCHOBHBIC TIPUHITUITHI http://elkin52.narod
KoJie0aHus SIEKTPUIECKHI TOK JEUCTBUSI TEXHUUECKUX YCTPOUCTB, ru/
6 3a1a4un Ha IepEeMEHHbIH 1 TaKnX KaK. FeHepaTop NepeMeHHOTO http://elkin52.narod
MERTPHICCKHT TOK TOKa, JIMHUH JJIEKTpOIepeiay; u u/
CJIOBHSI UX O€30MACHOTO MPUMEHEHUS 7, -
7 Pemrenue 3a1a4 Ha onucaHue 1 1 Y N P http://elkin52.narod
B TIOBCE/THEBHOM JKU3HU
MTPOU3BOJICTBA, TIepeaaun u/
AJIEKTPUYECKON IHEPIUU
8 | Mexanuyeckue | 3aauu Ha ONIPEICIICHUE JJTUHBI 1 PelaroT KaueCTBEHHBIE 3aa41 C https://online-
BOJIHBI. 3BYK. | BOJIHBI U CKOPOCTH OIOPOi Ha U3YYEHHBIE 3aKOHBI, eoge.ru
PACIIPOCTPAHEHHS BOJIH 3aKOHOMEPHOCTH, OTMCHIBAIOIINE
9 3aaun Ha onpeieNIeHUe JUTUHBI 1 MEXAHMHECKHE KONeGAHMA. https://online-
PaboTatot B rpynmax npu
BOJIHBI U CKOPOCTH ege.ru
[TaHUPOBAHUH, HHTEPIIPETAIIAH
pacnpoCcTpaHEeHUs BOJIH
pe3yIIbTATOB U aHAJTN3E



http://www.fipi.ru/
https://www.google.com/url?q=http%3A//www.school.mipt.ru&sa=D&ust=1550527145972000
https://www.google.com/url?q=http%3A//www.school.mipt.ru&sa=D&ust=1550527145972000
https://www.google.com/url?q=http%3A//www.school.mipt.ru&sa=D&ust=1550527145972000
https://www.google.com/url?q=http%3A//www.school.mipt.ru&sa=D&ust=1550527145972000
https://www.google.com/url?q=http%3A//kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http%3A//kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http%3A//kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http%3A//kvant.mccme.ru/&sa=D&ust=1550527145974000
https://www.google.com/url?q=http%3A//elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http%3A//elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http%3A//elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http%3A//elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http%3A//elkin52.narod.ru/&sa=D&ust=1550527145983000
https://www.google.com/url?q=http%3A//elkin52.narod.ru/&sa=D&ust=1550527145983000
https://online-ege.ru/
https://online-ege.ru/
https://online-ege.ru/
https://online-ege.ru/

JIOTIOJTHUTENBHBIX HCTOYHHKOB
nH(bOpMAITHH

10 | DmexTpomarnuT| 3a7a4uu Ha SJICKTPOMATrHUTHBIC PemraroT kauecTBEHHEBIE 3a1a4H C http://class-
HbIe BOJIHBI | BOJIHEI OIOPOii Ha H3YYEHHBIE 3aKOHBI, fizika.narod.ru/inde
x.htm
11 3a1aun Ha DIIEKTPOMArHUTHBIC 3aKOHOMEPHOCTH, OMTHCHIBAIOIIINE http://class-
BOJIHBI 3JICKTPOMArHUTHBIC BOJIHBI. fizika.narod.ru/inde
Pabotatot B rpynmnax npu x.htm
IJIAaHUPOBAHUHN, UHTCPHIPCTALINN
PE3YIILTATOB M aHAJIN3E
JIOTIOJIHUTENBHBIX MCTOYHUKOB
nHdopmanum
12 | T'eomerpuueckas| 3agauu 10 reOMETPUICCKOM ONTHKE: Pemaror kauecTBEHHbIE 33/1a41 C http://class-
ONTHKA 3epKayia, ONTHYCCKUE CXEMBI OIOpPOii Ha U3YYCHHbIC 3aKOHBI, fizika.narod.ru/inde
3aKOHOMEPHOCTH, OITUCHIBAIOIINE x.htm
13 3a1a4u 110 FeOMETPUIECKOM OIITHKE: TCOMCTPHHCCKYIO OTTHKY. http://class-
3epKaJia, ONTHYECKUE CXEMBI Paboraior 8 rpymnax npu fizika.narod.ru/inde
IUIAHMPOBAHUH, HHTEPIIPETALIMN htm
pE3yJIbTATOB M AHAIIU3E X.ntm
JIOTIOJTHUTENLHBIX HCTOYHUKOB
WHPOPMAITUH
14 | OcHoBel Teopuu | Perrenue 3a1a4 Ha peISITUBUCTCKHIMA http://www.e-
OTHOCHTENIBHOCTH| 3aKOH CJIOKEHUS CKOPOCTEH science.ru/physics
15 KsanToBas Pemenue 3anau Ha poTodPdexT. OOBSICHIIOT OCHOBHBIE TIPUHITHITHI http://class-
(hmznka JEUCTBUSI TEXHUUECKUX YCTPOUCTB, fizika.narod.ru/inde
TAaKHUX KakK: Xhtm
16 Perntenne 3a1a4 Ha JaBJeHNE CBETA, (oTosemMenT, POTOAATUHK, http://class-

nocTyinatel bopa.

COJIHEYHAs
Oartapes U ycnoBus UX 0€30MacHOr0

fizika.narod.ru/inde
x.htm
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https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http%3A//www.e-science.ru/physics&sa=D&ust=1550527145976000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
https://www.google.com/url?q=http%3A//class-fizika.narod.ru/index.htm&sa=D&ust=1550527145984000
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Pemenue 3ama4 Ha pagvoOaKkTUBHBIE
IIPEBpALCHUS, JHEPIUI0  CBA3U
ATOMHBIX SIED.

MPUMEHEHUS B IPaKTHYECKON KU3HM.
PemaroT pacuérHbie 3a1a49u C IBHO
3aJJaHHON (YU3UYECKON MOJICITBIO C
WCIIOJTb30BaHNEM OCHOBHBIX 3aKOHOB U
(hopMyI KBaHTOBOH ONTHKHU. Pemator
KauyeCTBEHHBIE 3aJ]auu C OTIOPOH Ha
M3Y4YCHHBIC 3aKOHBI,

3aKOHOMEPHOCTH KBAHTOBOM

OTITHKH.

http://class-

fizika.narod.ru/inde

X.htm

Hroro:
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[Mpunoxenue.

OueHuBaHNs MPeIMETHBIX Pe3yJabTATOB Kypca 1o BbIOOpPY

KpI/ITepI/II/I OIICHUMBAaHMA YCTHBIX OTBETOB

OtmeTKa Kpurepun

«5» Onenka «5» CTaBUTCSI, €CIIA YUCHUK:

®  TIOKa3bIBaeT IIIy0OKOE U MOJIHOE 3HAHWE U IIOHUMAHKE BCETO MPOrPaMMHOTO MaTepraa;
[IOJIHOE TIOHUMAHHE CYLIHOCTH PACCMATPHUBAEMBIX IOHATUH, SIBICHUM U 3aKOHOMEPHOCTEH,
TEOpHid, B3aUMOCBSI3EH;

®  yMeeT COCTaBHUTb MOJHBIN U MPaBUIHHBIN OTBET HA OCHOBE M3y4EHHOTO MaTepHhalia; BBIIEIATh
[JIABHBIC MOJIOKEHUS], CAMOCTOSITENILHO TTOJITBEPKAATh OTBET KOHKPETHBIMU MIPUMEPAMH,
(hakTaMu; CAaMOCTOATENHHO U apTyMEHTHPOBAHHO JIeNlaTh aHaIN3, 0000IIEeHNs, BRIBOIBI,
YCTaHaBIUBATh MEXITPEIMETHEIE CBS3H (HAa OCHOBE paHee MPUOOPETEHHBIX 3HAHNHN ) U BHYTPH
MPEAMCTHBIC CBA3U,; TBOPUCCKU ITPUMCHATH IIOJIYUCHHBIC 3HAHUSA B HE3HAKOMOU CUTyalluu,
MOCJIEZI0BATENIBHO, YSTKO, CBA3HO, 000CHOBAHHO U 0€30IIMO0YHO U3JIaraTh y4eOHBIH
MaTepHal;

®  YMeEEeT COCTABIISATH OTBET B JIOTHYECKOU TOCIIEIOBATEIHFHOCTH C UCIIOIB30BaHNEM ITPUHATOMN
TEPMUHOJIOTHH; AC/IaTh CO6CTB€HHI>IC BBIBOJIBI, Q)OpMy.HI/IpOBaTB TOYHOC OIIPCACIICHUC U
HUCTOJIKOBAHNUE OCHOBHBIX TIOHATUH, 3aKOHOB, TEOPHIl;

®  MOXET NPHU OTBETE HE MOBTOPATH JIOCIOBHO TEKCT YUCOHUKA; U3J1araTh, MaTepUal
JTUTEPATYPHBIM SI3BIKOM; TIPABUIIHPHO M OOCTOSATEIEHO OTBEYATh HA IOTIOJTHUTEIHHBIE BOIIPOCH
MperoAaBaTessl; CAMOCTOSATENIEHO W PAIIMOHAIIFHO UCTIOIH30BATh HATIISAHBIE TIOCOOUS,
CIIPpaBOYHBIC MAaTCpUAJIbI, y‘Ie6HI/IK, JONOJHUTCIIBHYIO JIMTCPATYPY, IEPBOUCTOYHUKH,
MIPUMEHATH CUCTEMY YCIOBHBIX O0O3HAYCHHI MTPH BEJICHUH 3aITMCEH, COMPOBOKTAIOIINX
OTBET; UCIIOJIB30BATh JUIS IOKA3aTelIbCTBA BEIBOJOB M3 HAOIOICHUI 1 OIBITOB;

®  CaMOCTOATENBHO, YBEPEHHO U O€30IMMO0YHO IPUMEHSET MOTydYeHHbIE 3HAHUS B PEIICHUN
po0JieM Ha TBOPUECKOM YPOBHE; J0IycKaeT He 0oJiee OJJHOr0 HeJ04YeTa, KOTOPbIH JIErKO
WCIIPABIISET 110 TPEOOBAHUIO MPEIOIABATEIS; UMEET HEOOXOAMMBIE HABBIKH Pa0OTHI

«» Orenka «4» CTaBUTCS, €CITM YICHUK:

e  TIOKa3bIBaeT 3HAHHWE BCETO M3yYEHHOTO IPOTPaMMHOT0 MaTeprala; AaeT MOJHBIN ’
MPaBUJIbHBIN OTBET HA OCHOBE M3YYEHHBIX TCOPHIA; JOMyCKACT HE3HAYUTEIbHBIC OIIMOKH 1
HEJ0YeTHI IIPU BOCITPOU3BEICHIH N3YIEHHOTO MaTepHaia, HeOOIbIIne HETOYHOCTH TIPU
WCTIOJIb30BAaHUH HAYYHBIX TEPMHUHOB WJIHM B BBIBOJIaX, 0000IIEHUIX U3 HAOIFOIEHUH; MaTepHan
M3JIaraeT B ONMPEACIICHHON JIOTHUECKON MOCIEIOBATEIbHOCTH, TIPU STOM JIOMYCKAeT OJHY
HerpyOyro OIMOKY WK He 0oJiee IBYX HEIOYETOB, KOTOPBIC MOXKET UCITPABUTH
CaMOCTOSITEIIFHO TIPY TPEOOBAHWH I HEOOIBIION TIOMOIIU IPENOfaBaTeNsl; OATBEPKIaeT
OTBET KOHKPETHBIMU MTPUMEPAMH;, MPABUILHO OTBEUAET HA TOTIOJHUTEIHHBIC BOIIPOCKHI
TIpeToaaBaTelis;

®  yYMEET CaMOCTOSTEIHHO BBIACIATH TIABHBIC ITOJIOKEHHUS B U3YICHHOM MaTepHalie; Ha
OCHOBaHWH (PAKTOB U IPUMEPOB 0000IIATh, IeTIaTh BBIBOJII; YCTAHABINBATh
BHYTPUIIPEIMETHBIE CBSI3U; MOKET MPUMEHSTH MOJIYYCHHbIC 3HAHUS Ha MIPAKTUKE B
BHJIOM3MEHEHHOUN CUTYaIlnH, COOJII0OAaTh OCHOBHBIE MPaBUiIa KyJIETYPHl YCTHOH pedn;
HCIIONTH30BATh TP OTBETE HAYIHBIC TEPMUHBL,

e  He o0JagaeT JOCTATOYHBIM HaBBIKOM PaOOTHI CO CITPABOYHOM TUTEPATYPOU, YICOHIKOM,
MEPBOMCTOYHUKOM (TIPaBUIBHO OPUEHTHUPYETCS, HO paboTaeT MeIJICHHO)

«3» OrneHka «3» CTaBUTCSI, €CJIM YUCHUK:

®  yCBaWBaeT OCHOBHOE COJICPIKaHHE YIeOHOro MaTepHaa, HO UMeeT MPOOeITbl, He
MPEMATCTBYIONINE JaTbHEUIIIEMY YCBOEHHIO TIPOTPAMMHOTO MaTepHara;

®  p3JaraeT MaTepual HECUCTEMATU3UPOBAHHO, (parMEeHTapHO, HE BCETa MOCIIEA0BATEIbHO;
MOKa3bIBAET HEJIOCTATOUYHYIO C(HOPMUPOBAHHOCTH OTJCIBHBIX 3HAHWH U YMEHUIT; c1a00
apryMEHTUPYET BBIBOJBI K 000OIICHHUS, OMYCKACT OIHOKK MPU UX (GOPMYITUPOBKE; HE




HCIIOJIB3YET B KAYECTBE JI0KA3aTeIbCTBA 37 BHIBOJBI M 000O0IIEHHUS 13 HAOJIIOICHHUIA, OTIBITOB
WM IOTYCKaeT OUIMOKH MPH UX U3JT0KEHUH; JaeT HEYETKHE ONpPEAeICHNUS TOHITHH;

®  WCOBITHIBACT 3aTPyIHEHHS B MPUMEHEHUU 3HAHUH, HEOOXOTUMBIX JJISl peIICHHs 3a1a4
Pa3IMYIHBIX TUTIOB, MPAKTUYCCKUX 33/IaHUM, TIPH 00BSICHEHHN KOHKPETHBIX SBICHUI HA OCHOBE
TEOPHI U 3aKOHOB; 0TBEYAET HETIOJIHO Ha BOIIPOCHI MPETOIABATENS HITH BOCIIPOU3BOUT
coJiep>kaHue TEKCTa ydeOHHKa, HO HEJJOCTATOUYHO TIOHMUMAET OTJEIBHBIC ITOJIOKEHNS,
HUMEIOIIME BaYKHOE 3HAUEHHE B 3TOM TEKCTe, fomyckas 1-2 rpyObie ommoku

«2» OrieHKa «2» CTaBHUTCS, €CITU YUCHUK:

®  He yCBaWBaeT M HE PACKPBIBAET OCHOBHOE COJICp)KaHUE MaTepHaa; He 3HACT MU He TOHUMaeT
3HAYUTEIBHYIO YaCTh MPOrPAaMMHOI0 MaTepyaa B peiesiaX MOCTABJICHHBIX BOMPOCOB; HE
JIeJIaeT BBIBOIOB 1 00OOIIEHNI;

e  wumMmeeT cnabo chopMHUPOBAHHBIC U HETIOJIHBIC 3HAHUS, HE YMEET MPUMEHSTh UX TPU PEIICHUU
KOHKPETHBIX BONPOCOB, 33124, 3aIaHuii o oOpasiy;

®  TIpU OTBETE Ha OJIMH BOMPOC JOMycKaeT Ooliee 2 TpyObIX ONIHOOK, KOTOPBIE HE MOYKET
WCIIPABUTH Ja)Ke TPY TIOMOIIY MPENoIaBaTes

Kputepuu oneHku pemienus Gu3nYecKux 3aaad

KpI/ITepI/II/I OLICHUBAaHUA BBIIIOJIHCHU S 3aJlaHUA bamer

[IpuBeneHo MosHOE pelIeHre, BKIIOYAIOIIee CIeIYIOIINE SJIEMEHTHI: 3
) 3amucaHbl MOJI0KEHUS TEOPUH U (PU3UUCCKUE 3aKOHBI, 3aKOHOMEPHOCTH,
IpPUMEHEHHE KOTOPBIX HEOOXOAMMO IS PEHICHUS 3a/1a4i BBIOpaHHBIM CIIOCOOOM (B
JTAHHOM CJIy4ae: IepeunucisitoTcs 3aKOHbI U (POPMYJIBI);

Il) onmcanbl Bce BHOBb BBOAMMBIC B pellieHHH OyKBEHHBIC 0003HAYCHUS (PU3NUECKUX
BEJIMYMH (32 UCKIIFOUEHHEM 0003HaueHUI KOHCTAHT, yKa3aHHbIX B Bapuante K1M,
0003HaYeHU I BEJTMYMH, UCIOJIb3YEMBIX B YCIOBUHU 3aJ1a4M, U CTaHIAPTHBIX
0003HaYCHHIA BETMYHH, CIIOJIb3YEMBIX MTPHU HAMMCAHUH (PU3MYECKHIX 3aKOHOB);

I11) mpeacraBiaeHb HEOOXOAUMBIE MATEMATHYECKHE IIPEOOPAa30BaAHUS U PACUETHI
(moACTaHOBKA YMCIIOBBIX JIAHHBIX B KOHEUHYIO (OPMYITy), TPUBOISLINE K
IPaBUIBHOMY YHCIOBOMY OTBETY (JOMYCKAETCsl PELICHUE «II0 YacTAM» C
IPOMEKYTOYHBIMU BBIYHCIICHUSMMN );

IV) npencrasieH mpaBUIIbHBINA OTBET C YKa3aHUEM CAMHUIL U3MEPECHUS HCKOMOM
BEJINYMHBI

[IpaBunbHO 3amucaHbl Bce HEOOXOJUMbIE MOJI0KEHUS TEOPUH, (PU3NUECKHE 3aKOHBI, 2
3aKOHOMEPHOCTH, U NTPOBEACHBI HEOOXOAUMBIE TPe0Opa30BaHusl, HO UMEETCs OJIUH
WJIM HECKOJIBKO U3 CIIEAYIOLIUX HEJJOCTaTKOB. 3alIMCH, COOTBETCTBYIOIINE MYHKTY I,
IpECTaBJIECHbI HE B MOJHOM 00bEME UM OTCYTCTBYIOT.

n (MJIN)
B periennu uMeroTcs JTUIIHUE 3aMIUCH, HE BXOJAIUE B PelIeHne (BO3MOXKHO,
HEBEpHbIE), KOTOPBIE HE OT/IEJICHBI OT PEIIEHUS U HE 3a4EPKHYTHI.

" (UJIN)
B HEoOxoquMBIX MaTeMaTHUYECKUX MPeoOpa30BaHUSX WIIM BEIUMCIICHUSX JTOMYIICHBI
OLIMOKH, ¥ (WJIM) B MAaTEMAaTUYECKUX MPe0OPa30BaHHIX/BEIYUCICHHUSIX MPOIYILEHbI
JIOTUYECKH Ba)KHBIE LIaru.

" (UJIN)
OtcytcrByet nyHKT |V, win B HEM qomyiieHa omuoKka (B TOM YKCJIE B 3aITUCH UHUIT
M3MEPEHUS BEIMYNHBI)

IIpencraBnensl 3anncu, COOTBETCTBYIOIUE OJHOMY U3 CIECIYIOIIUX CIIy4aeB. 1

[IpencraBneHb! TOIBKO MOJOKEHUS U (POPMYIIBI, BBIpaXkarolye (Gpu3nueckue 3aKoHbl,

PUMEHEHHE KOTOPBIX HEOOXOAUMO U JIOCTATOYHO JUJISl pelIeHUs 3a/1auH, 0e3 KaKuXx-

1100 mpeodpa3zoBaHuil C UX UCHOIH30BAHNEM, HAIIPABJICHHBIX HA PELICHUE 3a1a4H.
NI

B pemenun orcyrerByer OJIHA 13 ncxoaHbIx popmyil, HEOOXOAMMAast AJIsl PEIICHHS

JAHHOM 3a7auu (WM yTBEP)KICHHUE, JISKAIllee B OCHOBE PEIIEHUs ), HO IPUCYTCTBYIOT
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JIOTHYECKH BEPHBIE TPe0Opa30BaHusl C UMEIOIUMHUCS (OpMyIaMU, HaIlpaBICHHBIC HA
peuieHue 3a1aqu.

B OI[HOfI 13 UCXOAHBIX (POPMYII, HEOOXOIUMBIX JIJISl PEIICHUs TaHHOM 3a1a4u (UTn
B YTBEPKJICHUH, JIS)KAIEM B OCHOBE PEIICHHUS ), IOMYIIEHA OMMOKA, HO TPUCYTCTBYIOT
JIOTUYECKH BEPHBIC TPEOOpa30BaHUs C UMEIOIITMMUCS (HOpMyiaMy, HaIlpaBJIECHHbIC HA
pelieHue 3a1auu

N

Bce ciydau perireHus, KOTOPbIE HE COOTBETCTBYIOT BhIIICYKa3aHHBIM KPUTEPHSIM 0
BBICTABJIEHUS OLIEHOK B 1, 2, 3 Oamna

MaxkcuMalibHbIN O0aJuT 3

[Tpu ananm3e OTBETOB 3aJauya CYMTACTCS PELICHHOI BEpPHO, eciin oOydaromuiics HaOpan 2 win 3
0aiia, MOCKOJBbKY KpHUTEpHi Ha 2 Oajjia yYuThIBaeT JIHMINb HEJOYETHl B MAaTEMAaTHKE WA
odopmiileHnH pemieHus, a KpuTepuid Ha 1 Oamwnr — OomMOKM B MOHUMAHUHM (PU3UYECKOU CYTH
MIPOIIECCOB, OMIMCAHHBIX B TEKCTE 3aJ[aHMUS.

Ilepeyenb MaTepuanoB

Ilepeyens o0opynoBanus:

=

N

KomnerorepHas TeXHUKa
HenporpamMMmupyemslii KaJIbKYIATOP

Cnucok JiuTeparypsl:

AuropuTMmel perieHus 3aa4 o ¢usuke: festivai.1september.ru/articles/310656

Kypnan «KBant» http://kvant.mcc

Metoauueckas cinyx6a. U3narensctBo « BMHOM. JlabopaTtopus 3HaHUI» [D11€KTPOHHBIN
pecypc]: http://metodist.lbz.ru/

Hayunbie pa3Biedenus B oonactu pusuku u xumuu. I'. Tuccanape. / Tlep. FO.I'onuapos. —
M. : Teppa- Kuwxnsiii ki1y6, CI16., 2020 (Mup Bokpyr Hac).

Caiit MunuctepctBa o0pazoBanus u Hayku Poccuiickoii denepanun// opunuanbHbIi cailT.
http://munOOpHaYKH.pD/
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